Elderly, complete blood count, acute myocardial infarction Evaluation of complete blood count parameters in patient with acute myocardial infarction over 80 years of age and under 40 years of age Abstract Aim: In our study, we compared the values of whole blood count (CBC) parameters, neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) parameters of patients over 80 years and under 40 years of age with acute myocardial infarction (AMI). Material and Method: We performed a retrospective study between 2011 and 2016 by screening the files of AMI patients who underwent primary percutaneous coronary intervention. A total of 259 patients under 40 years of age (Group 1) and over 80 years of age (Group 2) were included in the study. Results: When the hematological parameters were examined, white blood cell (WBC), neutrophil, lymphocyte, thrombocyte, hemoglobin, hematocrit numbers were found to be significantly higher in Group 1 patients. When PLR and NLR were examined (
Coronary artery disease (CAD) is a progressive inflammatory disease which is still the leading cause of morbidity and mortality worldwide. Atherosclerosis plays an important role in the pathogenesis of CAD [1] . Furthermore, atherosclerosis plays an important role in plaque rupture and thrombus formation, especially in acute coronary syndromes [2, 3] . Platelets and leukocytes play a very important role in this process [4] [5] [6] . Complete blood count (CBC) is one of the most common laboratory tests in clinical practice. Automated cell counters routinely measure white blood cell count (WBC ), neutrophil, lymphocyte, platelet count (PLT) and mean platelet volume (MPV), red blood cell distribution width (RDW). Both these values and values such as neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) have been used in previous studies as an inflammatory marker in many diseases. The world is getting older and the ratio of elderly people in developing countries is rapidly increasing. Previous studies do not compare age groups. However, we compared the values of CBC parameters, NLR, PLR in patients with acute myocardial infarction above 80 years of age and under 40 years of age in our study, and examined the responses of patients in these groups.
Material and Method
The study was planned retrospectively and data were obtained between 2011 and 2016 by screening the files of patients with acute myocardial infarction who underwent primary percutaneous coronary intervention. The required approval was obtained from the local ethics committee for non-drug clinical investigations in the study. A total of 259 patients under 40 years old and over 80 years old who were treated with acute coronary syndrome (ST-segment elevation myocardial infarction (STEMI)) were included in the study. ACS (acute coronary sydrome) was defined as having a chest pain associated with myocardial ischemia with electrocardiographic changes and/or elevated cardiac markers. STEMI was defined as having a ST-segment elevation of ≥1 mm in two adjacent leads according to the ACC / ESC criteria and a high troponin value.
Exclusion Criteria: Patients with a history of clinically active infection, thyroid dysfunction, clinically active malignancy, hematologic proliferative disease, active or chronic autoimmune disease, taking steroid or chemotherapy, recent trauma or surgical history were excluded.
Statistical Analysis
SPSS for Windows version 15.0 software (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. All continuous variables were expressed as mean ± SD, and categorical variables were defined as numbers and percentages. In addition, categorical data were compared using a chi-square test, and continuous variables were compared between the groups using Student t-test or the Mann-Whitney U test, depending on whether they were distributed normally, which was determined with the Shapiro-Wilk test. Finally, Pearson and Spearman correlation analyses were used to estimate the relationship between the test parameters, and p-value of < 0.05 was considered to be statistically significant.
Results
A total of 259 patients who had undergone AMI (acute myocardial infarction) between the years 2011 and 2016 were enrolled in our study. Eighty-five of these patients were below 40 years old (Group 1). Group 2 consisted of 174 patients over 80 years old. The mean age of participants in Group 1 was 35 years, 83 years in Group 2 and in Group 1 there were more male patients than in Group 2 (p <0.001) ( Table 1 ). The creatinine and HDL values in Group 2 patients were significantly higher than in Group 1, but triglyceride levels were lower than in Group 1 (p <0.001) ( Table 1 ). There was no significant difference between the other biochemical markers in the groups. Gensini score was significantly higher in Group 2 (p <0.001) ( Table 1 ).
The results of hematological parameters were significantly different between the groups. Especially, WBC, neutrophil, lymphocyte, thrombocyte, hemoglobin, hematocrit values are higher than in Group 2 ( (Table 3 ).
Discussion
In our study, changes in hematologic parameters after AMI in patients over 80 years of age were significantly different when compared with patients under 40 years of age. Especially, WBC, neutrophil, lymphocyte, platelet counts were rarely seen in patients over 80 years of age. PLR and NLR, on the other hand, were found to be in excess.
Previous studies have shown that WBC increases during AMI and isa predictor of mortality in STEMI and NSTEMI patients In our work, we did not work with normal individuals because we have already proved the comparison.
In our study, it is possible that bone marrow and lymphoid tissue function decrease with aging, especially in patients over 80 years of age due to less change in hematologic parameters.
As a result, anemia or coagulation problems can also occur in elderly people. Apart from the problems in the production of the cells, the autoimmune diseases are seen more frequently in this group because the antibody response decreases and the auto antibody response increases. All of these can cause anemia, infection, and delay in wound healing. In this process, changes in biochemical structure of tissues decreased physiological capacity of organs, increased sensitivity to internal and external factors [14] .
Although it is possible to explain the hematological differences between the groups as a physiological process, PLR and NLR values were different among the groups and higher in elderly patients. Both PLR and NLR have been demonstrated in previous studies in which STEMI is a predictor of mortality in percutaneous interventions [15] [16] [17] . PLR and NLR values may also be high in this Group 2 because the Gensini score in our study is high in the elderly patients.
Study Limitations
Our study was a single-center study that included relatively small number of patients. Being retrospective, this study has limitations due to the incomplete data in some patients admitted to hospital for cardiac causes. Furthermore, extensive studies with a large patient cohort are warranted in the future to overcome these limitations.
Conclusion
In elderly patients over 80 years, the hematological response of cells to acute events such as AMI was reduced because of the decreased bone marrow function. As a result, acute events in elderly people can be experienced more seriously. The increase in PLR and NLR may be due to the greater prevalence and severity of coronary vascular disease in elderly people. 
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